Objective: To describe the prevalence, trends, correlates, and short-term outcomes of inpatient hospitalizations for firearm-related injuries (FRIs) in the United States between 1998 and 2011.
OriGiNAL reSeArCH
involved (e.g., handgun, shotgun, hunting rifle, or military firearm), the geographic location of the injury (home/ residential area vs. away from home), and the site of the injury (head, trunk, upper extremity, lower extremity, multiple sites, or unknown). We documented whether or not the patient had a mental illness, including adjustment, anxiety, disruptive behavior, impulse control, mood, personality, and psychotic disorders, or use/abuse of alcohol or illicit substances. For each discharge record, the NIS contains individual-level sociodemographic characteristics. The patient age in years was categorized as follows: <14; 14-17; 18-24; 25-34; 35-44; 45-54; 55-64; and ≥65. Self-reported race/ethnicity was first stratified on ethnicity (Hispanic or non-Hispanic [NH]), and the NH group was further subdivided by race (white, black, or other). The primary payer was classified into government (Medicare/Medicaid), private (commercial carriers, and private HMOs and PPOs), and other, including self-pay and no charge. Using the patient's residential zip code, HCUP provided quartiles of estimated median household incomes. We also considered several characteristics of the treating hospital, including US census region (northeast, midwest, south, or west), location (urban or rural), bed size (small, medium, or large), and teaching status (teaching or non-teaching).
Outcomes
We examined several short-term outcomes associated with hospitalization for a FRI. Length of stay (LOS) was used as a proxy for the level of healthcare utilization, and for the severity of complications resulting from the FRI. In addition to the mean LOS, we also considered the proportion of FRIs requiring a prolonged hospitalization, which was defined as a LOS ≥95th percentile among all FRIs (>24 days in our sample).
The NIS does not capture events beyond the current hospitalization; therefore, we were only able to assess in-hospital mortality or death before discharge. The cost of inpatient care associated with FRIs was estimated using the total hospital charges reported for the patient's hospitalization. Unadjusted charges can be a misleading indicator because the markup from the cost for the hospital to provide services to what is ultimately charged varies significantly across hospitals, among different departments within the same hospital, and over time [8, 9] . To obtain a more accurate estimate of actual cost, we adjusted total charges as follows: (1) multiplied the reported charges by a year-and hospital-specific cost-to-charge ratio (CCR) obtained from HCUP; and (2) multiplied the amount from step 1 by a HCUP-generated "adjustment factor" (AF), which attempts to account for interdepartmental variations in markup within each hospital [10, 11] . The final formula estimating the direct cost of inpatient care for each hospitalization for FRI is presented below by the following equation:
total cost = total charges × year-and hospital-specific CCR × AF
Statistical analysis
We estimated the frequency and rate of inpatient hospitalizations for FRIs overall, for FRI subtypes, and by individual-and hospital-level characteristics. All discharges were weighted to account for the complex sampling design of the NIS and so that national estimates can be generated [7] . Temporal trends were estimated and characterized using joinpoint regression (JPR). JPR is useful in identifying changes in the temporal trends of events over time [12] . First, the JPR model fits annual rate data to a straight line (one with no "joinpoints") that assumes a single trend can best characterize rates over the entire study period [13] . Then, a joinpoint is added to the model and a Monte Carlo permutation test is used to determine whether or not the joinpoint offers a statistically significant improvement to the model; if so, the joinpoint is incorporated. The process is repeated until a best fitting model, with an optimal number of joinpoints, is specified. In the final model, each joinpoint corresponds to a statistically significant change (increase or decrease) in the temporal trend, and an annual percent change (APC) is calculated to describe how the rate changes within that time interval. JPR also estimates the average APC (AAPC), which characterizes the trend over the entire study period, even when there are significant changes in the trend over time [13] . Because the NIS sampling design changed between files for our trend analyses so that trend weights and data elements were defined consistently over time [14] . (Table 1 ). All other subgroups experienced no significant rate changes over time; there were no increasing trends among any subgroup. X-axis: year of discharge; Y-axis: number of firearm-related injuries per 100,000 non-maternal/neonatal inpatient discharges.
APC, Annual percent change, point estimate (95% confidence interval).
Note: Markers indicate the observed annual rate, whereas solid lines represent the trend estimated by joinpoint regression. 
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Hispanics [1.5% and 3.4%, respectively]). Although the location of the injury was only listed in 1 of every 5 FRI hospitalizations, there was a near-even split among documented cases.
Injuries were more likely to occur at home or in residential areas among young and old age extremes, females, NH whites, patients with higher household incomes, and patients residing in rural areas (Table 2) .
Hospital LOS, in-hospital mortality, and the direct costs of inpatient care that were associated with FRI hospitalizations are presented in Table 3 . Overall, the mean inpatient LOS for on FRIs ($439 million), followed by 17.3% for unintentional injuries ($117 million), and 9.3% for intentional/self-inflicted FRIs ($63 million). The LOS and in-hospital mortality rates were highest for intentional/self-inflicted FRIs, of which 1 in 3 patients died before discharge, and for FRIs in which a head wound occurred. Except for the youngest age group, the mortality rate increased with increasing age (from 6.9% among patients 14-17 years of age to 30% in patients ≥65 years of age).
Discussion
In the current study we investigated the 14-year frequency, prevalence, trends, and healthcare costs associated with inpa- NH, Non-Hispanic.
* All hospital stays (discharge records) listed as being maternal or neonatal were excluded from this analysis, which constituted 0.38% of all discharges with a firearm-related injury diagnosis. † Percentages listed represent row percentages with the denominator being the total number of firearm-related hospitalizations. ‡ Percentages listed represent row percentages; however, breakdown by geographic location of injury only included those hospitalizations for which the location of injury was documented (the denominator), which was for 18.3% of all inpatient hospitalizations for firearm-related injuries. OriGiNAL reSeArCH [18] also reported non-significant changes in the rate of hospitalizations among FRIs because of assault or accident; however, the authors did report a small reduction in the rate of self-inflicted injuries. Recently, Agarwal [19] The short-term outcomes associated with FRIs were similar to the short-term outcomes reported in other studies [18, 19] . The mean LOS was 7 days, with a slight increase over time, and nearly 5% of patients were hospitalized a month or longer. Even for FRIs that were not immediately fatal, hospitalized patients still experienced over an 8% chance of death before discharge, a mortality rate that did not change significantly over time. As expected, self-inflicted and head injuries OriGiNAL reSeArCH had the highest risk of death. The economic cost of FRIs is substantial; specifically, FRIs cost hospitals over $679 million annually on inpatient care for the index FRI hospitalization alone. Over the entire study period, the cost of FRIs equates to over $9 billion, an amount which does not include direct medical costs for physicians, indirect costs caused by lost productivity, the costs borne by families and society as a whole, or the costs for victims of FRIs who are never hospitalized.
Furthermore, because the NIS does not link hospitalizations longitudinally, our estimates are extremely conservative not only for costs, but also for the overall morbidity and mortality attributable to FRIs [3] [4] [5] .
Despite the strength of using of a large, nationallyrepresentative dataset compiled and used frequently for health services research, the findings from the current and other studies on FRIs that leverage HCUP data must be inter- [24, 25] . Although trends in FRIs remain stable over the period covered by this study, the burden of firearm-related violence continues to be disproportionately borne by young, poor, and minority males in urban settings.
Comprehensive public health and legal measures to curtail FRIs should incorporate targeted measures directed to this demographic group.
